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(54) STORAGE DEVICE 

(57)Abstract: 

PURPOSE: To obtain a storage device capable of improving 
the yield. 

CONSTITUTION: A 16 M bit DRAM 1 1 1 is constituted of 
four adjacent 4 M bit blocks (4 M bit DRAMs) 121 to 124. 
Then, circuits of above described execution patterns are 
biult-up in every block of 121 to 124 and the relief of 
defective address is individually performed in respective 
blocks 121 to 124. In the case where respective blocks 121 
to 124 are all relievable (nondefective), blocks are isolated 
by solid lines a and then pads other than input/output(I/0) 
pads in respective blocks 121 to 124 are connected to 
blocks at an assembly stage. Thus, the 16 M bit DRAM 1 1 1 
in which respective blocks are combined is made to be a 
product. 
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[f&^opffl&l&iK] 

[0 0 0 1 ] 

L<UU ^W^IS'lt^a (#CDRAM (Dinamic Rand 
om Access Memory) ) {ZM't i> $> <DX$)h Q 
[0 0 0 2] 

[0 0 0 3] JEM<D**:i)lz)l>Tl"( \Z^m<0 

if? M;*J-jS"*-&t Ku^**nw^?>J&^?nfciR-et 

^•^tr^JS: rjES&ff^JJ ^:^t*v^ 0 
[0 0 0 4] 0 6 11, %ft*^J£fcof£*ODRAMO 

S*it*/Tt/n 7 ^ @Kir*^o DRAMIi, v 
h U -7 ^X^O^^eU -tr;i/T U-f 5 1 **'kUflMES*i 

tv^o ^n^Ti/^f 5 1 t±, tr^rfijt^J^rfijtcBB 

-fe;u5 2 ^ttE«o»/h*fic-e*4 i tr* Kof-^« 
IBH£ti£ 0 «<J"ir;i/7U>f5 10H, fi^f*] (EI 

mwLKffttsj'u yy^ifij (H3-ci±«*m) keeisjH 

-tr;U5 2 iifcf * HftBL4fcttK(Elf y 

1 *OE(Elf y h^/>*-BL^tt^tt, -fO#fi5 
MffiK**lf-y HBBLfcRtelfy h H^-BLi: t\ 1 jfi 
Olf? M&tfBL, /<-BL**ffi^:StLTV^ 0 fit, & 



2 

-tr^xrvy (SA) 5 3 IzmfiiZtir^&o #tf * h 
*ft**BL, '<-HLfci5V>T\ If? hiSlBLiRlElf y M|>< 

[0 0 0 5] «fe/UTl"f 5 1 14* JEMOJ**)*: 

tiX\<*2>o ^V-b^fMS 1 bKl4, lfflOtT 

* h»WBL f /<-BL**#Jl)MSTe>ftTV>£ 0 fOljfiO 
If y H*WBL. ^^-BL*w»«S*tfc#^*U-fe^5 2C 

10 [0 0 0 6] #7- K*WLI±fT7'3-^5 4 K«iRS;H 

KUXf4, ffT Fb^^77r 5 5 ZfrLXftf^-y 

[0 0 0 7] ^Hr^XT^yS 3 tt, ^1^7^77- 
V 5 6 $:^LtAffii«/0 * J: CKKteAW**^ 
-1/0 ^®ig$ttTv^ 0 Affi*m/0 is^^teAto 
**^<-I/0 ttU- KT>^ (R A) 5 7 KgMSKStiT 

20 -^y^/<-DBSr^LT'7'-^oa*EItt5 8 

ftrv^ 0 flS6. AUi*m/0 tR6AHi*«A*-i/o , 
t-*-^>'^XDB^R«et ? - ^/^X/<-DBO U^;vji-tfL-?* 
JLffiWttfcSMfc-J-So fit, ffi*0» 5 8 3^fe^»^ 

[0 0 0 8] #F7>^77-^ 
O^^EU -b;l/^Ja 5 1 a KJ*JS-*-£# h y >X77-y 
- h 5 6 {4, yija«j»CSL *^LT9!l7 !r 3-^5 9 lc* 
^$ttrv^ 0 & h 7 ^77-y- h 5 6 (4, A£±S^J 
HI/0 i5J:tfR(EAffiil*/<»-I/0 i4r>X7>7 p 53 

tii$tLTV^o # F 7 >^ 7 7 - y- h 5 6 li, 1 

v^o S£or.>JjS*?«LCSL Mi/^;w:^^ii, 
^^77-r- h 56*»S:t^-^NMO Sf7^ 

\zt*h Q 

[0 0 0 9] ®.WZfrfr*)*>~t <1-Z>tzit>, %fi 

fc^'j-fe/l/WifcS 1 bObfy MIWBU />*-BLtcS^c 
£tltz*te>XT >^5 3 «r r~tr >X T > 7" 5 3 b J £S 
40 IBU fM>^r>^5 3 b«ijafch7>X7 
r-y-h564- rF7>A77-y-h56bJ <h|t 

[0 0 10] h7>X7r-r- h 5 6 bltJZ&WMIR 
«RRCSL*^L-C5Cftyy K?4/<6 0 ^?titv^ D 
ttot, %SyijaiRj»RCSL^Hl^^;UtiiSf:, hy> 
X77»y-F56b ^tcONMO SF7> 

y^H^>U F7>^77-r-F56blU>K 

[0 0 1 1 I ^«*6?IJT KU** f *&5e$*i& f O 

so ^ijr Ku^it ?i]t 77 6 1 ^^yijf 
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59, F7>yya>'ff^ ( A T D) 

[0 0 1 2] ATD 6 2fcJ\ K ^JMbSrlftfc! L 

ii. X^Tfn-/6 3 js^tfiiiSHB&e 4^ffi;t>£*i 

ATDirt ? £$; $ totf-c* -So 

[0 0 13] aSEIK6 4(i. /ifrxm-flrhTDUffifeV) 
u*IHrtflt»e&*fc 1 ^v*0/*;u*{§^ATD2££j£-f io 

[0 0 14] X^7fn-^6 3 1*3 tt - 

fLT^&o DRAMCO>-# Ji. DRAM^fflffUC, 
jEffitfM^y -feZl/fl** 5 1 artK^A&^y -tr^5 2 

fix ^Afc-^y -t^s 2 ^-o^a 

jfc>^ey-b;i/5 2 0?ijT Kl/^t^^7f3-/6 3 20 
ISl5t$-£Tj3<o 

[0 0 15] X^Tfn-^6 3 fi. /^Xff-^ATDltf* 
A»**t*k»ttftU B«L-cv**^A4-* j ey*A' 
5 2 0?ij7 Klx^fc#WB*fe»jeSiifcy(|T Kl/^tt 

[0 0 16] ?»Jr Ki/*#SEfM-**fc, * 

^7f^-/6 3 twi; 0, %5 (^Aft^^ey ■fe/V'S 2 30 
0?ijT KU*jW*»*fc»£Sftfc»*) (IE 
fttf>**y-fe/Uf»i5 1 artC^ASf^^V-b^S 2ri* 

*v>«^, ^fa^^ ^ey -t^s 2<7)?ijr Ki/^k^a 

tlX^2>t>lfX<h2> Q 

[0017] mr^-y 5 9 i*, jcgM-f-RSt^^v^M 

^ATD2£UftoTr&1£ffcU n»^e>»jeS*t/c9ljT K 
U;MZ#JS**>*y*;l'r W 5 lOJRJ (lffiOtf-y 

*i/c^JT Kuxtc*tt&i-awa«?«icsL £ig#?U -to 
yija«*csL tHi/^w:ta 0 -rat* -tow*** 

CSL KSSSit-C^* h7>X7r-r- F5 6^> 
ttfflU&4o feo*t\ f(7)F7>X77-y-^56(: 
«£t^-b>X7>^5 3 J^Lt, ttffl7j*<bJ&jgS*i 
*:?|J7 Ki/xt:^t^^ j e , ;-b^7i-f 5 1 oyij^a 
$i2tiZ>o ^(nmr^-trs VKt^xmiRSixz**: so 
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•j-t;i/7i/^ 5 l o^ijte, lEfto^y -fe;i^«5 1 a 

[0 0 18] JC*JIK9'f/<6 0tt, 3Cft«*RS4:/<>U 
*«^ATO2fcKt£oTetefl:U JCftft^^ey-b^ft* 
5 1 b<oy\\ (lfflOfcfy hi»#BL. /*-BL) *W$l1r 

* v/t-fflWHKfc"), /<;v*«-^ATO2a*A*S 

tt. mmt+Zk. 3C«Jl«iR«RCSL«rHV^>UK-r 
&o 1~>2><>:. ■f-05CS^JS4f?«IRCSLfrcS^$tL-Cv>^ h 

F7>X77-y- h56 bfcJtt*3tlfc-fe>;*T>:/ 
5 3 b^^Lt, 5Cfi4>«=ey 4r^*«5 1 bOjIJ^I 

[00 19] fiU %*WK9-f^<6 0 **f&te* * 

-ettiitiS^^o ^7f3-y6 3*?»Bl*SftiH 

^it^fStt^* >^<>f«»U4:4o fit, fSte**V 

[0 0 2 0] JttT* K9§*53* 

[0 0 2 1 ] i^)J:^:Si?tL/:DRAM<Ot 
*BL»fti:ov^R«t4o «HELfcJ:d*-^ ^A& 
;*^U^;V5 2rt ? *o*:i§>g\ -E"O^A^ > ^ y 5 
2 0^ijT KVXIiX^77 J 3-^6 3 tCffi'H^tlTV^ 

o 

[0 0 2 2] ft >;-tr;UTl"f 5 1 «OBf5e<75T KP^tC 

bo •fit, trfn-rs 4 1:^1, fwffr Ki^x 

[0 0 2 3] ^--tr>XT>y5 3, 5 3 bli, 
-b;l/5 2^»S9c?tLTV^ tf 7 HaBLtttCiotv^ 
Rtetf ^ H([/<-BL*y 77 UV^i: Lt, ^'7 hM 

[0 0 2 4] ftt&frb&lT Kl/X«^4t, -eco 
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5 9, ATD 6 2iSXZf^^rr^-Ve 3^z.Z>tl 
ho ATD6 2ii, mr YVZsOmt^l^X^Ufrh 

;Mf^ATDl££$LTX^Tx n-^6 3&£TfW&m 
g&6 A^Otfj-t h Q 
[0 0 2 5] ^^7fn-^6 3 ^ 0 ;i^«-5§-ATDl^ 

5 2<7)?ijT Kl/*itt«*&»5fe3*ifcfllT KP^t* 
Jttei-^o fit, ^^7fn-^6 3(t W?'JT Kl^ 

n^^5 9 iJ J: V5Cft5lJ K9-f/<6 0^ffi^i-^ o 
[0026] £<Ocb IEM^^^^-t;l/|Ii^5 laR 

;^5 2<onr Y^^t^i)-h^^fitznr vuxt 

^6 3^ibffi^^a^%Sfi^-RS^HU^;WtC^^ 0 
[0 0 2 7] %SM-^RS^L l"*;Ka»<S\ 
5 9iiStt^^>/NM^tc^i9. %fi?tf K^^6 0 20 
tifSftt^^ >/<-r«|g^^^^v^ 0 5U£EI£&6 4 fi. 

^*«^ATD2££/£LT?iJx*3-^5 9 £ X VXEM K 
O^ttijji-ho 

[0 0 2 8] %&m K^"f/<6 0f±. Stt**>/<>f tt 

Steffi Lfcv* 0 Mfn-f5 9(i> Ste** 

* ttffi K 4 o T v > a a& . / < ;i/ x «^-ATD2^A* S ft. 

[0 0 2 9] JriJr'n-^S 9»±, Sttflrf * i: , *MB* 30 

U ^O^iJSiR^CSL SrH l^WCi^o -fat, ^-co 

yy2Kj?«csL ^««£$tLTv^ ^^^r-^- js 5 

6*«*>:»giK&& 0 got, f^)h7>X77-y~ 

[0 0 3 0] Ceo J: ^ n*B*&M5feSitfefTT 

ft (7-K»WL) HiCKfll (tfyh»*fBL f /*-BL) rt ? 

KU-X*cJt(Bi-« loo>€'JW5 2tfM1R2tiZ>o 
*<OM9lZtLtz* 5 2 (D-T- 9 fzbffr\ -tr>x 

i/o ^teis^n^o -g-^T'-^ti, i ;-Kr>y5 7^ 

^ffi^I^tt^o 50 
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[0 0 3 1 ] :OJ:^:, 5uSS^RS^L V^)V<T>^% 

;>fl^5 l art^>-=ey-fe;i/5 2**Sif?$*u ^ 

[0 0 3 2 ] jEao>^eU-fe;u««5 1 artfc2FA&* 

[0 0 3 3] ^CH. ftg^RSj^HU^voSfc^llov* 
-f 0 Ji&tt* * WMttJKKfc 0 , £07*3-^5 9 

[0034] m&m$& 6 4 ti, MtEcb mmzsifrxm^ 

ATD2*£jfiLT?!l7*3-* r 5 9 £ J: %g?y K7^^6 
O^ffi^-t^o ?iJt*3-^5 9 fi, SttX* WMtfcSI 
C^otv^^v^:^, ^^;l/^#-f-ATD2^A*$ttT ferS 
ttftL«:v\> TCg^iJ K^>f Oti, Stex * > 

' < -f i:4otv^/;^ / X fs#ATD2 rt* A # ^ 

[0 0 3 5] %ft?iJK^^6 0 14, rStt^-T^t. % 

sy!ia«;j»RcsLS:H usoisiz-tho -tzt^ v?>*y 

77-y-F56b USiBcStLfc-feVXT 3b^ 

[0 0 3 6] :<7)J:^:, ^SP^^Jt^StL/ctfT KU 
«R?ix^o L^U IE^<7)>^U-b;VfIJ^5 1 a 

it 5 1 brttc*^ 1 oc7)^^eU-fe;b5 2i t a«5fL-6 0 

[0 0 3 7] •ecOSlRSaTt^^U't^S 2<Df-*tz 
Jt**. -lr>XT>"7 p 5 3 b*f>t^ttJBi:4otv>4 h. 
7>^7r-y-h56 b *^LTAtB**ftI/0 UJ:? 

[0038] Cicoidtc, %SM-f-RS**H u^;uco^ 
titzffT KUXH*tS-f ^JCSi^^eV -fejl/«i*5 1 b 

[0039] -tit>*», ^fi4^*'J-b;U5 2co^ijr K 

1Htt5 1 a^?iJ<50ft^>^U%fi^^- ; e i ;-tr;uMi^5 1 b 
(D&l&miRZtihz. t tzz >FAr Ku^oftSf*^ 
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t>tl&o 

[0 0 4 0] ft, DR ft l~1S^n>* 

[0 0 4 1 ] 

(4, ?|f3-r5 9 t%S?iJ K5>f /<6 0 t^mm^ 

[0 0 4 2] WT, I»6 4 Z'-H^tzWi^z&fh 
DR AM^&Ui LfMtUov>T#x.-C<^* 0 -CO^-g- 
A T D 6 2 7f)^<^^^^m^-kTDltm7'=i-V5 
9 *> i xf%&n YyJ '< 6 0 \Z^XtS $ ti& ii Ki 
ifc, ^^7f3-f6 3(4, ^v-XM^ATDl^A 

< H i tzit L WV>-f itri»£> l^;tO%ft«-§-RS£ 

£j*-*-*o *<otz#>. mr=i-y5 9 k? 

-|Vn*6 0 £14, if\ ^l^ff-f-ATDl^A^Six, -t<0 

RS**A:*jSit.&£ & Kfc&o 
[0 0 4 3] L^U ^^7f3-/6 3 ^fcttS^Sit 
£%gffi^RS<DU^JH4Hi/c»4Lm>f it^L^fcv* 

iz&^x i> , JCftff-^-RSO u^;ni HSf:liL m>1*ix 
[0 0 4 4] «*.!/, SJJWttSUiJV^-rjCftW-^RS^H 
v>T, K5^f 0 (iiSttX * vf'f :|7<S;^::&o 

v>ftv>. ZVtztb, ATD 6 2^P>/<^^ffi-f-ATDl* f ai 

•^ATDIU loTflStt^bLfc^^r-f 3-^6 3 K4 *K 
^•SP^c>*§Se$fL^:?ijT KU^^*o*< L l^;t (ftJH 

n- ^ 5 9 (4, L l/^OSCftte-S-RSJ&'A* SflfcR** 

LX^itztb. nr^-V5 9 t5Cfiyi] Ky-f^e 0 t 
rfm ft iZ fSttf tt h Z t \Z t£ i> o 
[0 0 4 5] ^«BttffiiCiJV^T%g«-^RS* f L 

?ijf 3-^5 9 I4&tt** WW tfcSIK&o-Cfc 
■K 5Cfi^K7>f/<6 0ttffitt^*w<-fttSi:4oT 
%<r>tztt>, ATD 6 2^e>/^UXff-f-ATDl7i { m 

hnr^-vo 9vmmt-r ^-c, /N-^xm-f-AT 



8 

tiiifiou^^) <r>%m.m j %vstf&.$Lztitzt-r2> 0 -r 

-£> gElc/<^X{t-§-ATDl* J A*?tt-CV^%ft?iJ 

0 14, H U^;i/<&%Kfe-§-RS**A2jSit*:B$.6 

TLi% :©ts, Mf3-^5 9 fcBEKffi&fbL-c 

v> £ y!l7*3 - ^ 5 9 t K 9 -< /< 6 0 i: i>m 

[0 0 4 6] :©i -5 1:, 4 *K»t*v>»£- 

ji/-c*o/ci: #, mr^-rs 9 txmn 0 

[0 0 4 7] yijfn - ^ 5 9 t K9 /< 6 0 t W 

-€-c02SlC^?ft/i^-^- ; e'J-b;W5 2 tcf£tS$*fCV^ 

20 o ^^^^-2)0 L^L, At±i*^I/0 is i TfR&\m 
-ft&'i-I/O KI4, 1 oOf-^^fttL^ffi-t*^ t 
A*-C#*v^ tsfeoT, AW**I/0 UiWKIEAia** 
^■f— 1/0 -C14, 2oi?)7'-^^l^(:ft^L^ : 5 7'-? 
tt^iBC*. 'J- K7>^ 5 7 KttjjFfao 

[0 0 4 8] -e-T*, affi®B6 4SrR»t*ii:KJ: 
*J , ^ ;w * ft^ATDl fif ^<^B#F^ If mm Z*ttzs<)l>X 
«-S-ATD2«r^J* ?ijr'3-^59t %^^iJ K 9 -Y /< 6 
30 0 t&mmztS&it-t- *cO^:KlhL-CV^-2, t>tfX'£>2> 0 
1-*t>*>, 4 J:4/<^^«-f-ATD2Wm*^ 

*{I-f-RS3!i f x^r7 : '3-^6 3^e>tb*S^^:^e*a 

•fcdKSBeSifCV^fco oil), IgiK6 4l±, 

7 7*3-/6 3<Dfilf^B#ra (^N'^^H-f-ATDHC i oTffi 

mi*mh*£X^Z> a ZtUZX*), iE^O^^'j-fe^fl 
it 5 1 a l*I<7)^ ^e'J -t;P 5 2 TCft'i^ * 'J -fc;ufl^ 
40 5 1 b^<r>^^') -t)^5 2 t* ? 2aH311R?ti.-5)C: ttf 
% < «r 19 , Affi^J^I/0 j3 i O'R^Atii^^^'-I/O IC 

is tt ^> f - 9 5£Ht£ mat- ^ - t tfX % 2> o 

[0 0 4 9] L^U aJ£llI8&6 4 *K»t4 t"- 9 

U4J»t 4«««tawK^k*«|?a# Sit* i: WBi** 

[0 0 5 0] iAc, ^^7f3-/6 3 IC^V^TJCfi^ 

IZ»4, *#S:r8ftm7j£g-f St^Hlit**, -it 
50 (4, X^7f3-/6 3 l*ie^^Ixlt'b^/-^Wf£-te^ 
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~X%T*%^&m&&tyW2tiX^%:^i><D) £xiz 

. [0 0 5 1 ] ^-^>T% [26 [:ffDR AMt?tt%S4 
v*fcv*fc*, lE^o^^eu -fe^fRas l atc^^.^>^ 

a^ifiJQ-r ^fc^H^X-oT #® *9 a«Sf & i t & 

& o 

[0 0 5 2] Ztz, DRAM^J:6r***ME1t«E«-C 

[0 0 5 3] . 0Jxtf % Ell 1 C/Tf 1 6Mtfy h D R A 
M10 0i:o^t#xW-&o 1 6 M tf y hDRAMl 
0 0li> 4o(7)4Mlf7 ^yu7^1 0 1-1 04t:i 
otSS^tLtv^o fit, 7^101-10 

^101-10 4t?1Bg||^>PAT KU^^)*»*«fffc 

7D7^101-104(7)H, «x.lf, /O7M0 

030(0/07^ 1 0 1, 1 0 2, 1 0 4 Kj3v*-a±>F 

x.^o - 3 LfcW'&'fcfdU ^7^103 tzliftf 
^J&fcTtU&K, 1 6MVf 7 h D R AM 1 0 O^fcri^A 

[0054] zvxitz, ¥&mmmw\*i<Dm$c<D7 

[0 0 5 5] *»WliJiEWUII^c*r*fti-*fc»tc«:* 
[0 0 5 6] 

y * £ t xffife <D EH^i - i: * 

[0 0 5 7] 9frc-rtttf, ttSfBTteftv^nrn 

* * rtf it £ft^<£;b-t2:£ i t -eBf SOEtWMtoEtt* 

#9 9 *fll± 
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[0 0 5 8] R*A2£B«t«>J&Htt. *x^±KE* 
£fctWr3feOE****#*i:#K, fi*<fr:b-a:&#-<7 

[0059] -coid iiZ-rtiis > r*^ i keiros&w 

EflHS**»*fc#fc, I^b«#7^urn7^ 

[0060] coj:^ i:ttitf, R#S l KE*fc<D5&93 
oflUB £ <t c^a*mnx.. trtL-PtiW ?u-?uy?& 

20 [0 0 6 1] 

RAMi:^Ml^-tMi^il -H3 i:{EoTR 

[0 0 6 2] Bill, *HJfiJBffl<0**«Jffi*^i-rn 

CD 9tntn^jir^-r5 *st*»aiTttM7» 

30 3-^CD*c«*ft*.&*t-cv^ 0 

[0 0 6 3] [2) m^CTO%S^!j K^-f '*6 0 * 
^Jfif^-C^^ft^iJr'n - ^"RCDfrlg§ftx.«bttTV> 

\Z&\,*X, JCfiyiJ-f n - ^ R C D (i^ijT-'n - ^ c D J: 0 
fe^ijT KI/XA7 -7 7 6 1 Ofi< ^EUS^ltv^o 
[0 0 6 4] [3] ftffji^WfiSitfcWT Kl/^(±. 
^JT KUX/^7 7 r 6 1 ^^?ijT KU^/^XCAB Sr^-L 
t^Jfa - / C J: VJCftJiJf a ^ / R C D^4£ 

40 [0 0 6 5] (4) WMOATD6 2, X^Tfn- 
^63, SSEI%6 4 14. *j|i&M3gT*(±*^tl.-rv> 

4 0 wiT^-yc Dti, > ^eu -t;ur u^f 5 l co^ij ( 1 

fflOfcTy h^W-BL, ^^-BL) tC^LT-f-a^tL^tt^ 
n.^#?ij7"r/~^C Dl -CDN (CDl f CD2,CD3 
-CDn, CDn+1 -CDN-l, C DN ) U J: o T«/£ $ *l 
tv^o #?iJr*o-^CDl — C DN OrtSB«flJ«im — 
T**^, #?iJfn^^CDl -CDN rtUJ4**L-?ii^ 

[0 0 6 6 ] &*s<Trz2-y 1 ft\ t zii\ : ijL-Xm i F%r 
50 o^»»eo*^3j«B!:*t&it'Ci3i), -tO^IWStt*^ 
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t'J-b^Tl/>f 5 1 <D?inig^£*i&^V-lr;U5 2 A* 
^A^^d^EfltSitTv^o DRAM(7)^-*(ix 
DRAMOHJfti:, oE*0* * >J -fe^W* 5 1 artK 

-to^A&^^ey-fe^.s 2 4 Wt* 

-CDN ftOX^rfn-f 1 tf)^S5Mt 

- XttiM^ LX&<) 0 ^ 
i^^^U-b^5 2 Wet^?jfn-/CD1 -CD 

[0 0 6 7] *t&;b*>, w-jS-T^^ -=ey WP>f 5 1 

O^lJtC 1 o-C^^A^^ ^y -fe^5 2 ^^tr^ijT'n-^ 
CD1 -CDN (£IT\ ^A?0T*n-^CDl -CDN 

[0 0 6 8] — jtt£t^> ; e , H^7l/>f 5 1 tf>?U 
tc«jRS*L*^ro>^ey -t;>5 2 h>PA***v^i|t'=z 
-/CDl -CDN (JUT> I^iJfn-^CDl -C 

*tf>yij7 KU^ACpASr^^ey -fe^5 2 O^ijT 
LfcflfAFBf'n-yCDl -CDN aWJSI" 4 > y -te 

^7i/-f 5 1 <Dm*miR-tz>o -r%t>*>, ^»*6>»jg 

DN «^$tLTV^5!lS^CSL *Hl/^;W:t 
So t*t, >*>fl|S««ftCSL K*«S*LTv*4 
X77-y- h 5 6^>ttii:^^ 0 Sot, ^co h 
7>XV7-r-h56 h^y TsT y -f 3 £ 

i ;-fe;u7W5 1 ?>?lJj&*SiR£*L4o Ci^ftA^Jr'n- 
^CDl -CDN K J:oTiglR£*l&^*y -b;V7 W 
5 1 oyijli, JEffi^^^ey -fe;i/«B«5 1 afli:*S 0 
[0 0 6 9] <t - oT% X^7f3-rili, -toyijT' 
-CDN rt^A*HSA*£*t*K«LTi/> 
ftl£<fcv> 0 ^cotztbs x^7f^-^lrti:(ilo^ 

^ t f a « l & 1 1 ft a tn h & v >fjg w <o 7, ^ r 3 - *r 6 

3 fcifc^T, X^Tfn-^ 1 OE»a««iJt«U&e> 
Sr^fifcVhS < &4 Q ffioT, ^f^-^CDl -C 
DN fli:Wf3-/l *Kfrt-C<>. DRAMM^ 

[0 0 7 0] ttz. X^7f3-^6 3(i, tELfci 

td 6 2*«*^*iTis o?yr KUX<^ft£J&ftllf- 4- 
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* [0 0 7 1 ] %fty!lr'3-# r RCDrtHt±X^rf'3- 

'(i- ^A^jT^n^^CDl -CDN fctti&l-* 
10 ^IJTKUX) **E«SfLTv^o DRAMO^-*li, 
D R AMOBMOfti^aSr > * 'J -fe ^ 5 2rt**o 

X^7f^-/2rES^«^<o ^^7fn-f2 

[0 0 7 2] 3Cfi5U7*3-^RCDI±ett<k-r*i:3Cft 
JR*ftR(SLK««$*LTV>4 h7>^77-y- h 5 6 b 

20 a** vjRiRfc&ao ffiot> h7>x7r-y-h56 

b tC^^ti^-bVXr >7"5 3 b ^^Lt, 
*y-fe;v««5 1 bWWMIRZtl&o 

[0 0 7 3] tZZX^ ^^7fn-^2 li, >^A*^ 
^'J-b;i/5 2<0?ij7 KU*£tt*E«LTv**itfJ: <, 
^^I^^^TT'n-^6 3 Kit^T < 

^iiti, 7^7fn-/6 3 UjeH"r4e&3SWI^) J: n 

[0 0 7 4] 1IU X^7fn-^2 «i?ijT Kl^X*E 
^^7f3-^ 1 ^Jt^tLtfiag&a^^*: 
^<^So ^(Dtztb, ^J-fn-^CDUJt^fLtfjL^'J 
f3-/RCDOIBa«li*8<fti3, ^^*S*> % 
g^J^n-^RCDOrtSS-COM^akat^^t^o 
L^L. ^^y±t'isv^T, %S?«T'3-^RCD(i?y 
fn-^c DiHW7KU^^*y7r6 1 <0J5< HBB 

Ji|7 KUX^Jt^$nT^^%S?iJr'3-^R CDCi 
o T5Lft?iJil^mcSLA ? H U^;i/^StL4i-e<0^W) 

!fcv^ 0 Sot, >*y -tr;uTU-< i oa«*vh$v*»-&- 
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[0075] dO^K, **J*»BH*V»-C^ ^F&yiJ 
^-^CDl — C DN li#l»#ett«tl8^a:oTv^ 
&o fit, ^^^Jr'n-^CDl — C DN i3J:^%S 

■te*«*5 1 bOfl|**»«S*i*o :<7)^, 

DN «^A?07 r 3-* r -C**fca6*S14ttJ»^ftori5 
>9> jE«0>-=eu-lr;i/ffi«5 1 aO?!itf*jI^$*L£C:£: 
fi£v^ 0 fct, IES,o^^ev-h;ufl^5 l arto^^e 

[0 0 7 7] #«*&»5eS*Lrt:ai7 KI/^ 20 

tt, ^iJf'n-^CDl — C DN coftt?*) K5CS?!Jt* 
ffli^S 1 aOJOOftfe 0 tw%S^>^i; -fe;i/««5 1 b 
fc>tlho 

[0 0 7 8] ttz, n«*fe»3eS#tfcWT Kl/^CT 
Aft>-=EU 4r;i/ 5 2 0?!l7 Kl/Xt^V^CIi, 
?iJf^-^CDl -CDN i:iotElO^*';-b;uf| 
**5 1 aco^j^il^^ti^o -<7)<h TLfi^Jxr?-^ 30 

^S«5 1 a fc3Eftfc*-*y -fe;kffi«5 1 b t^2Ii: 
[0 0 7 9] ***»«l»cijv^r, 

*«int"C*4fc*flW«:4t»-*-J6 0 ifc, DRAM 
OS^^iftfp^^v^T fe, ^aft^-tU -b;i/ 5 2 oyij 

[0080] £<0«fc d fc. J: *ui\ BSEI 

mfzct warfe iz % , ^ vfeis s n is it ^ 
1214 - fc^-e^o 

[0 0 8 1 ] 132 tt, #^7*3- ^CDl — C DN O 9 
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t\ 7Kl/X^V-yAli?ij7Kl/^a l-a4, TK 
U^^;i/-7 P B(±?[IT b 1 - b 4, TFUx'jTfr 

^tv^o oil), *HJ6JBfflTii. 6 4«otfy h» 

Dl -CDFM4**R»tfe*tTV** 0 #Jlj7Kl/^a 1- 

itz, #7K^^-yA-C^7Kl/^a 

[0 0 8 2] #?iJ-rn-^CDl - C DN £*±, #7 K 

t::j3V*-Cli. ?lj7 KU* a 2, b2, c2 

*tZ>mT Kl/*«i, S*j7KUXa2, b2, c2(7)i^ 

[0 0 8 3] ?iJfn-/CDn ii, NMO S h 7 
^nl-n3, PMOShv>vJ**pl-p4, >f > 

mfifflm?^ v cc# j: vemffifimai tuor^icg 

«c**x-CV>4o X^7fn-/i (i, NMOS h7>y 
**nl-n3> PM0SF7>y^^pl-p3> ti 
jl-XJBT-F 1 **S>flM££*i-CV*&o ? 
aTt^lJr'n-rCDn Ki5V*T. JIJT KUX a 2, b 
2, c2mgft«i (HKiV) tc^4<h. 
-^CDn ttiSttft+io -r^^^>, W7 K^a2, 
b2, c 2 i^TH l/^W:4-6t, #NMO Sf7> 
^ n 1 - n 3 (i^T * > L. "f ^11 <D\jj 

flJtie A-XJf^-F 1 fiilTNMO S h 9 Vv** n 1 
- n 3 fc^LTT-^flJ^T 9 ;^^ > Sft, 9 
1 l^ffi^ffl (yua«i»CSL ) l±Hl/^;w:i-5> 0 
[0 0 8 4] — ^T, KU^ a 2, b2, c20^ 

v^o t4fc%, ?)7KU^a2 f b2, c2^H^ 
^< i: i v^-ftt^ 1 o^L U^;ucoi: ^tcii, PMOS 
h y sV7, 9 p 1 - p 3 co -5 *><D\<*Ttifr 1 o^t > 
U NMO S h 7 >*J7s* n 1 - n 3 (Do *><D\,*-f tlfr 
1 -otfty Ltv^fcft, -f >/n'~^ l l OA^/iJti^ 
>LfcPMOS F7>y^^p l-p3 ZfrLX^Mii 

KB (yija«j»CSL) fiLU^;uti^4o 

[0 0 8 5 ] ::-e, ba-xsfFi wt^t, 
1 lfeit) f PM0Sh7>^^p4i:J:o 

^CDn C»J£t^?ij7Kl/Xa2, b2, c2^j7 
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Kl^*><*CAB frh]fcfc2titzm& (a 2, b2, c2 

[0 0 8 6] IOJ:^:> t: jl-X^F 1 £Witfrf& 

[0 0 8 7] 13«i, 5Lfi?iJ^-^RCD£jy£{bL 
£-fltt^I^[n]^lT*&& 0 %ft?iJf ? n-^RCD io 
ii. NMOS F9>^^nll, n 1 2, n a 1-n 
c4, 13. 4 A#tf>N AND 1 4 > 

TCfi^-^^-XJfT-FR, lia-XI^Fal 

xn-^2Ji. NMOS >i/A* n 1 1, n 1 2, 
nal-nc4, -f >/*—9 1 2 . %ft^f * feu. 

fltv^o #NMOS h 7 n a 1 - n c 4 £ <fc 

^t:^--X^T-F al-Fc 4a*ti^H, &&}T K 20 
^al-c 4 tc^LT^:tt^^TV^ 0 

[0088] 12 ifZT^-rnr^-rcDn 

^n-^CDn hL/:M) > t<D^B,mr^-VC 
Dn<Dttt> H%g^iJxr7 -/RCD £ 

[0 0 8 9] -<7)i§>£K«i, ^&mr?-VCDn <DM 
7KUXa2, b2, c 2 £*^T 7*3 - ^ 2 t'fS'S^ 

;Vt:a-Xf?FRt, #?fj7Kl/^a2, b2, c2 30 
tlW^1-^#t:^-X^T-F a 2, Fb2, Fc2*H 
< t:.a-X^F al-Fc4t £^»rr*U£J:^ 0 
[0 0 9 0] %ft^^-y;u^^-X*T-FR*^»fL 
&v^^ti, lE^O^U *;Hf*£5 1 al*U^H:& 
>«=ey-tr;V5 2tf%^t %ft?0T'n-^RCD«: 

701^^-Xj^F R£i#»f L&v^ ^fw<->12 

mfiffljmiSVCCffllJ^y^r y -fZtl, 4>/<-91 2<D 
tHZlffll (NAND 1 4 CQA^IB]) liLWi:«:4o 40 

>f w*-* 1 3(Om*ffll (5EfiyUa«**RCSL) 
l± L U^Ufcfc »9 , TCfi^Jr'n -/RCDI^iSttttJS 
(Dti ^igtztl&o 
[0 0 9 1] Wlf^-^CDn <50^ijT KU* a 2, 
b2, c 2 frX'*TT , =r-^2 t:B«8*4»:U, 4 
1\ JCft'f *-^ta-X5lS^FRtiBI*-*--6 4:* 
fc, #t:^-X^T-F a 2 , Fb2, Fc2Ji<t:^ 
-X-^Fa 1 - F c 4 Sr«JWff *o ^LT. DRAM 
O*aSAWP»ZNM0S F7>^^^nl 1 <T>Y- Y\z 
7>v a v h^;ux0SP 1~* NMO S so 
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F7>yxni 1 Lt-f 1 2 

fiT-^fflJ— -f)\sy*J >2ti. 4 1 2 orn^w 

l±Hl/^H:4otNM0S h 7 > ? n 1 2 * f * > 
-f &o -fcoS*. NMOS F7>y^^nl2t:J:ot 
>f 1 2 OtiJjifflUiH l^;WC9 y f-Sfu #N 

MOS F7>yX^ n a 1 - n c 4ti^rT^> L. 

m> ^ayiJ-rn-yCDn tzitiS+AWT KUX a 2, 
b2, c 2**9!lT KUX/**CAB tf*S>*i^£*L&£ (a 
2, b2, c2^TH^) > %^Jfn-/RC 
D \±m mt L T %fty9»«i»RCSL* H U ^ ^ K 1" & 0 
[0 0 9 2] IMELfcid^, ^yTMifcUv^T, 
%g?iJr'n-^RCD^^jT y n-^CD J: fc?UT K U 
yy 6 1 <Ofi< KKBS*iTv*& 0 *<Dtztb, % 
S^lJr'n-^R C DK*V*TI4„ ?l|T KU*'<*CAB * 
<bC9?ijT Kl/^ al-c4^ #NMOS ^7>yX^ 
n a 1 - n c 4 jl-X*^F al~Fc4<hNA 

ND 1 4 i^^lt^^'J-t;^ 2^fcit£*t*&::*>B8 
fc£>r> #yiJfn-^CDl -CDN i:}fLTHf^f 

[0 0 9 3] KftW^-^RCDfcJWMtL 

3 U^i-%S?iJr y 3 -^RCD^ t«J*«B*ttcov^T 

[0 0 9 4] %M?tjT'n-^RCDii. NMO S h 7 > 
v r ^^nal-nc4> >f>/<-^13. NAND1 
4, Hi-X|Kf 1, f al-f c4*^fjJSifC 
v*£ 0 ^^Tfn - ^2 (i. NMO SF7 ^yX ^ n a 
1 - n c 4*5*0*1: j. -XEJgfrf 1, f a 1 - f c 4 tf* 
^M^tLTV^o §NMO S h 7 VyX^ n a 1 - n 
c 4 is «fctr#fc.x-X0tt f a 1 - f c 4 
#5»JT Kl/X a 1 - c 4 tC^JSLTtafrt^tt-CV^o 

[0 0 9 5] H 5 li* ta-XBB f 1 , f a 1 - f c 

4 <Ort6BEE&ia-C*&o 11 5 (a) H^-T«t ^ b^. 
-XmgS f 1 , f al-f c4li, NMO S h 7>y7 
*n21, n22, -f^-^2 1> fca-Xf?F2 

15 (a) izm-f JL-X0S& f 1, f al-f c4i 
15 (b) H^-f * -9 1:75 y^#y^MkLt*EL 

[0096] C:C1T% 12 fiZmirnr^ -VCDn 
b^~X^^F 1 *«J»f L)t»^ 
^ijT'n-yCDn tLfc#^) . ^O^^iJt*3-^C 
D nOft 9 U TCg^iJ fn - V R C D 4- Sttffc S ■* * » 

[0 0 9 7] ^^a (;I ^ ^ilfD-^CDn *>OT 
TKUXa2, b2, c 2 *X^7fn - ^ 2 UfBH & 
**LlfJ:v^ 0 ^oT, t^-XlPlSSf IcortSRcot:^- 
XST-F2 ^^IJT KU^a 2, b2 ( c2i:»i£t 
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i-XEIi&f a 2, fb2, f c 2 Of*l§i$cD# b: 

a 2, fb2, f c 2 Kov*Tfc*«£P*# LT*& 0 
[0 0 9 8] fcjL-XEttf 1 <^)t:^-X^^ F 2 

&&>^'JHr;U5 2^v^|C, JCSyOfn-^RC 

XEKf lOtjL-Xf^F 2 &®m L£v*i, 

-^21 tf>A*ttlifc jl-X*?-F 2 ^iMt^lfil 10 

(NAND1 4 OA JI) liL l^;Wl&& 0 

>f^-^13^ffiJl (%ft?iJiI^I§iRCSL) liL 

[0099] ^smT^-ycvn <r>mr kux a 2, 

b2, c 2**^77*3-^2fce«S**fcli\ 4 
t\ ti-XEIKf l ona-Xf?F 2 *SJ»f1-£i: 
#fc jL-XE»f 1 , f a2, fb2, tc2<0 
#H jl^X^^-F 2 ££J»rf£o fit, DRAMom 20 
■SAWK, #fcjL-X|B»f l f f al-f c40# 
NMOS h7>^^ n 2 2<DY- M:7>V37 
;i/*05P ^SAt^o 

[o i o o] #fc*-xia»f 1, f a2, f 

b 2, f c 2 Ki5V*T\ #NMO SF7>y^^n22 
ri** > 2 1 OAAlffitir-^ilii-sT 9 ^ 

W>2ti, &4 >>*—9 2 1 OHj^jfflliH u^wcft 
oT#NMOS hv^vX* n 2 1 £o -f-cO^ 

#NMO S h 7 n 2 1 J: o X&4 

9 2 1 60tB^ffliJ(±H U^;w:7 v + Zti&o 30 
[0 10 1] ^O^*, #ka-XBBf a 2, f b 
2, f c2i:ft«Sft&#NM0Sh7>^^na 
2, nb2, nc2^t>U %ft?U7*n - c D (i 

Dn Wet^^ijTKl/Xa 2, b2, c2WJ7Kl/ 
X^CAB ^£>lt^£*L& k (a 2, b2, c2^t 
H^M , 5E*y!l7 ar 3-^RCDfifSttftLT5i:ftjnj 
SiRHRCSLSrH l/^iW:t^o 
[0102] x^7fn-^2 tc^^yr 

KU*CDn £iir& W£LT. H 3 K^i-JEgyiJ 40 

fn-/RCDt'l±l 0#<Afc JL-X*^fc^»r*"&<a 
KJtLT* EI 4 ^^1-%S?ijT'3-^RCDTfi4*<50 
ta-Xff-F 2 £$J$fi1-Z>f2tfT*J:^ Q got, 13 
t^^JEg^lr'n- ^R C D KJt^T, m 4 Kijrj-JCg 

AT (Turn Around Time) SrS«S^ * - i: £ Q 
[0 10 3] (S> Hl-H5USL>t:±IESEiS»*i±Ja 
TOJ:^:SIUtJ:<, *0»*^4>ffl«*>ffcffl# 

§ £ o so 
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(1) #-tr>*7>:/5 3, 53a£> iruxfjy-fn, 

[0104] (2) #h7>^77-y-h56, 56 
H b ^iffit^NMO S h7>^^*PM0S h 7 >v 

ftjaaw«RcsL«:L u^^ic-riitf, #^7>x77» 

[0 10 5] (3) 3Cft4**y-fe/HW*5 lbC2ffl 
JBLLOlfy MftttHL, ^-BL«r«l)S-C*o + 
JC*ft«t2*H±»jl.4J: 

(4) ^-X|?-F1, ^-Xt^Fal-Fc 
4, JEftW ^-"/JUii-XfT-FR*, ffe<0^*3§tt 
SIT (EE PROM (Electrically Erasable and Prog 
rammable Read Only Memory ) , MNO S (Metal Nitr 
ide Oxide Semiconductor ) > MA OS (Metal Alumin 
a Oxide Semiconductor ) > MA S (Metal Alumina Se 
miconductor ) > FAMOS (Floating gate Avalanch 
e injection M0S ) . S AMOS (Stacked Gate Avala 
nche injection M0S) > 30 Kfi§ftx.£ 0 

[0 10 6] (5) %ft*yy-CJi4 <%ft*fl*feoD 
RAMi:ifflt*o ttz. 3CS459i5 X XTfr* o D R 
AMt:lflt^o 

(6) S RAM (Static Random Access Memory ) -^R 
OM (Read Only Memory) Ki3tt£%;K[I]KttWK®ffl 

[0 10 7] tZ?>X% ±B**»l"eB%*4>*iJ 

fc#>, iE*CD>^EU-b;i/||«5 1 a > ^ y 

5 2 «r*OyiJ**2*m±A*»^ 1 sfco^Jtcov^T f± 

%ft*^J**£ OiBiPS-tfrT^ *-?:/OffiSb&*» 

[0 10 8] J^T> *^^DRAMaMl^:-t 
Jfe^ffiSrlH7-EI 1 0 i:ao"CRWt*o HI 7 (a) . K 
^xAl 1 0Ui5tt^ 1 6Mtf y FDR AM 1 1 1 COSB 
g£7FU 17 (b) t:i 6Mtf7 h D R AM 1 1 1 £ 
TT.-to 1 6Mtf v V DRAM 1 1 1 fi. 4 004 

Mtf7 hXD7^ (4Mtf7 hDRAM, 4Mtf^h^ 
furuv*) 1 2 1 - 1 2 4 KJ:oTfl&S3*i"CV* 
*o -t LT, #rn ^121-124 *^±E*«® 

ffi^ra»* c <a*a* iirij ^ > #y n ^121-12 

[0109] 7^121-124 ^T#:^nJtg 

'^121-124 U*5*t*Affl» (1/0 ) /<y K (HI 

^> 0 J: IJ , 7^121-124 £M^^^ 

■Brfe 1 6Mtf y h DR AM 1 1 1 t L xm&it-f Z> - ^ 
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h 0 Z<DWi&, &-f° y?121-124&x4 
mf&k-ftltf. 1 6Mt*7 hDRAMl 1 1 l±x 1 6m 

CASV/f-> KisiCAVE V/*y VZ&>±LX-fflfrlt2>£ 

[0 1 10] y ? 1 2 1 - 1 2 4<o^tc#: 

L> Ifc^Dj^^yn yftltf* 4Mtf-y h DRAMi L 

[01 1 1 ] ft, HI 8 i ^ C x I/O '7 Kl 3 1 

&ft<D&s<y K 1 3 2 £@EBU -?-co#/n-^ K 1 3 2 & 

ML-Cfcttt*, ±fBL^i9^> #/<7Kl3 2it* 

^••/o-y^ 12 1-12 4<Orpfrb&m-ai&% 
7a y trfzlf* 4MXv h DRAMi LTgip'Mfr i> - 

[0 112] 2 fz. 0 9 (C^i-i ^ fc, ««fifflmMV 20 

LTl 6MVf » hDRAMl 1 1 t LT^fp^i-^^tc 
Jift-f-A, BOTl/^W:*:"), -CiSJ t)J5tL-C# 

7d-^ 1 2 1-1 2 4*4Mfc*7 hDRAMi: LXM 

{H-§-A, BK <fc oTDR AM<Oft^f ('J71/-r>a, 16 
ft*- K, miiUJE. 30 WW *) X d Kl^lSlf- 

LT.fcttlf, 1 6Mkfy h DR AM 1 1 1 t 4Mtf y Y 30 
DRAM (12 1-124) t "Ctt#*^x. £ - t i)*X 

[0 113] ifc, 121 0 KT^-f J: 0 ISS-g-? 2oco 
4 M bf h 7*n 7 ? 1 2 1 , 12 2CJ:ot8Mir-yh 
D RAMI 5 1 *M$u-fZ,o fit, #7"D -^12 
1,12 2^1/0 y K (EI^B&) Jilfl.<A#/<y K 1 
4 4£gEfiU -?-<0#/<-y Kl 4 4 £@Z*lM-e?-a6}gM 
Ui5<. St, #707^12 1, 12 2mizfflm® 
SSI 4 3£KSU -?-OJia[lISS 1 4 3 t*7n^ l 
21, 1 2 2H^SS^M-C-^-^^LTi3< 0 Z.(T>^ 40 
£\ 118^^1-DR AMtlirJOli, 2Cff)rn-;? 
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